PAY 


THE. DENVER 
ENGINEERING WORKS 


COMPANY 


SHEPARD AND SEARING 


BULLETIN No. 1033 AUGUST 1,1907 


FIG O57 


GEARS AND GEAR CUTTING 


FIG. 590 


SECOND LARGEST AUTOMATIC GEAR CUTTING MACHINE IN THE U S. AS IT APPEARS IN OPERATION IN OUR WORKS. 
CAPACITY 144-INCH DIAMETER BY 20-INCH FACE. 


We have what we believe to be the largest assortment of gear patterns owned by any mining- 


machinery manufacturer in this section of the country. We have the second largest Automatic Gear-Cut- 
ing Machine in the United States. 


This bulletin contains a complete list of our patterns of cast gears of all types, and includes Spur, 
Finger Tooth, Bevel, Mitre, Worm Wheels and Worms, Internal Spur and Elliptical Gears. 


It also contains a list of machine-cut Spur Gears and Worm Wheels and Worms. 


You will find that our cut gears are the best, because we have a separate cutter for every pitch and 
every diameter, and do not use an “average cutter” which is not exactly right for any tooth. 


We are prepared to make any special gear of any form or tooth outline. 
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FIG. 056 


OUR 89-INCHiBY 16-INCH AUTOMATICIGEAR CUTTER. 


TO ORDER GEARS 


IN ORDERING GEARS ALL ESSENTIAL DETAILS SHOULD BE GIVEN, AND 
SHOULD CONTAIN THE FOLLOWING: 


mMaTerRtaL—Brass, Cast Iron, Steel, Fibre, Rawhide, etc. 

styLe—Plain, Webbed or with arms. . 

KIND OF GEAR—Spur, Bevel, Ratchet, etc. & 

PitcH—Diametral, Circular or Chordal Pitch. Our cut gears are all diametral pitch. Our cast 
gears are circular pitch. 

NUMBER OF TEETH— 


STYLE oF TOooTH—Our cast gears have epicycloidal teeth with the exception of the finger tooth 
gears, which have special long teeth for use on crushing rolls, allowing for considerable variation between 
centers. Our cut gears have standard Brown & Sharp involute teeth. 
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FACE OF GEAR— 

DIAMETER OF HOLE OR BORE FOR SHAFT— 

FINISHED HOLE, OR CORED FOR YOU TO FINISH—lIn each case give size of finished hole. 
Hus—Length, if special; whether it extends on both sides or one, and how much. 

DISTANCE BETWEEN CENTERS—If gears are to run together—i. ¢., mesh with each other. 
KEYway oR SET screw—If any, and also state on which end of hub is deep side of keyway. 


FEATHERWAY OR KEYWAY—A featherway is straight—/. ¢., all sides are parallel. A keyway is 
tapered on the side opposite the shaft. 


FINISH REQUIRED—Ends of hubs.and sides of rim. All cut gears are finished on ends of hub and 
sides of rim. Cast gears are finished only when specified. 


PURPOSE AND SPEED, UNLESS ORDINARY— 
CAST OR MACHINE-CUT TEETH— 


SHROUDED oR NoT—Cast gears, rawhide and fibre gears only can be made with shroud or flange at 
sides of rim. 


SIZE OF KEY AND KEYway—Standards differ—see ours on page 18. 


DUPLICATE OF GEARS You Have—When you wish us to make a gear similar to one you have you 
may not be able to get the accurate pitch diameter or the form of tooth. In that case give us the out- 
side diameter of the gear and take an impression of the teeth by pressing a piece of paper against the 
side of the rim and rubbing the back of the paper. The grease or oil from the teeth will make the 


- impression. , 
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KeYways—Are never cut unless ordered. 
KEYS AND SET scrEws—Are not furnished unless ordered and are extra. 


BLANKS—Sent to us to be cut are assumed to be of proper shape, and we cannot be responsible for 
any trouble due to wrong sizes. 


piameTeR—By this term we always understand that pitch diameter is meant. 

Huss —Unless specified, we shall make the hubs as we see fit. 

racks—Are liable to be bent in cutting away the metal for the teeth. 

Telephonic or telegraphic orders should always be confirmed by letter. | 

Any changes made in the gears as listed increase the cost and cause delay in shipping. Ly 


If details are not clearly given our estimate or your order will be delayed, as we shall be obliged to 
wait until we obtain the full information. 


We have the best facilities for cutting spur gears of any size up to 12 feet outside diameter by 20 
inches face. 


On pages 11 to 13 is a list of machine-cut spur gears for which we have patterns. We can cut 
teeth of a finer pitch than given or can make gears with narrower face, using the same patterns. In a 
few cases it is possible to cut teeth of a courser pitch, but we would request that the case be referred to us, 
giving the speed at which the gear is to run, and the power it is to transmit, so that we can determine 
whether the gear will be strong enough. 


TECHNICAL TERMS AND FORMULAE 


The Diameter of a gear is understood to be the Pitch Diameter. 


Diametral Pitch of a gear is the number of teeth per inch of diameter. Thus a gear 10 inches 
in diameter, having 50 teeth, has 5 teeth per inch of diameter, and is 5 Diametral Pitch. 


Circular. Pitch is the distance between the centers of two contiguous teeth, measured on the pitch 
circle. Thus, when the distance from the center of one tooth to the center of the next on a gear meas- 
ures 1 inch, the gear is 1 inch Circular Pitch. 


The relation between circular and diametral pitch and pitch diameter may be expressed as follows: 


me 1 Piten Number of Teeth ane 3.1416 
iametral Pite Pitch Diameter in Inches Circular Pitch 
. . Diameter x 3.1416 = Se OC oe 
Circular Pitch Number of Teeth Diametral Pitch 
eee Number of Teeth __Creular Pitch x No, of Teeth : 
Pitch Diameter Diametral Pitch 3.1416 @ 


Diametral Pitch, used on our cut gears, represents the number of teeth for every inch of pitch 
diameter; therefore, from the above formula— 

To find Diametral Pitch: 

Divide the number of teeth by the pitch diameter. 

Divide the number of teeth plus two by the outside diameter. 
To find the Pitch Diameter: 

Divide the number of teeth by the Diametral Pitch: 
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When the number of teeth and the diametral pitch are known, the outside diameter (that is, the 
diameter of the blank) can be found by adding 2 to the number of teeth and dividing by the diametral 
pitch. For example, a gear having 50 teeth and 10-inch pitch diameter will have an_ outside 

: 500+ 
diameter = moe 10.4” 

Conversely, when the number of teeth and outside diameter are given, the diametral pitch can be 

found by adding 2 to the number of teeth and dividing by the outside diameter. 


The thickness of a tooth at the pitch line is one-half the circular pitch, or 1.57 divided by the 
diametral pitch less a small amount for clearance. This clearance is about one-twentieth of the circular 
pitch. ; 


HORSE POWER OF GEARING 


Many formule and rules exist purporting to give the strength of gear teeth and horse-power that 
may be transmitted by them; but, as this depends upon so many and uncertain factors, it is not surpris- 
ing that the formule and rules given by the different writers show a wide variation. In fact, to make a 
practical and economical solution of a gear problem requires considerable experience and judgment. We 
therefore cannot in justice publish any one formula or rule, and we have not the space to publish all. 


We, however, take much pleasure in offering our services in the solution of any gear problem which 


may be presented to us. 


MAXIMUM SPEED OF GEARING 


Ordinary gearing with cast-iron teeth, 1,800 ft. per minute. 
Cast-iron gearing with accurate, machine-cut teeth, 3,000 ft. per minute. 


Ordinary gearing with cast-iron teeth should not run over 1,200 ft. per minute to avoid great noise. 


EFFICIENCY OF GEARING 


Efficiency of machine-cut spur gearing, if well lined up and not overloaded, will be as high as 
98%, and under ordinary circumstances can safely be taken at 96%. 


Cast-tooth gearing, under favorable conditions, shows an efficiency of 95%. A safe figure under 
ordinary conditions is 90%. © 


RELATIVE SPEED OR GEAR RATIO 


The following rules can be used to determine the relative speeds and the number of teeth for two 
gears working together: 
No. of Teeth < Revs. of Driven Gear 
No. of Teeth of Driving Gear 


No. of Teeth x Revs. of Driving Gear 
No. of ‘teeth of Driven Gear 


No. of Teeth x Revs. of Driven Gear 
Revs. of Driving Gear 


1. Revolutions of Driving Gear = 


2. Revolutions of Driven Gear = 


3. No.of Teeth in Driving Gear = 


No. of Teeth x Revs. of Driving Gear 


4. No. of Teeth in Driven Gear = ~ Revs. of Driven Gear 


FULL-SIZE ILLUSTRATIONS OF GEAR TEETH 


The following illustrations give the actual sizes of involute teeth from 1 to 48 diametral pitch. 
These are the standard sizes and forms used for our machine-cut gears. 
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GEAR LIST 


ALL DIMENSIONS ARE GIVEN IN INCHES 
MACHINE-CUT SPUR GEARS 


Code Pitch Outside Diametral No. of 
Wora Diameter Diameter Face Pitch Teeth 
Gaiter 2.14” 2.28” NE 14 30 
0 Ta a 10.28” 10.42” ae 14 144 
GED seis chia | 5.5” bat” g” 10 55 
Gaby: bch: See Oar nd 10 90 
Gade saison: ses ba L344 13” nig 10 116 
Gadfly .....| 12.4” 12.6” a 10 124 
Gadling ....| 13.4” 13.6” a 10 134 
Gable ..... 17.6” 17.8” alge 10 176 
Gadoid 5” 53” 2” 8 40 
Gaelic. 103” 10%” re 8 82 
Gaelic: 2.50: 134” 133” er 8 106 
(5:5 1 eae 183” 183” P27 8 146 
Gaffer ..... 4.1428” 4.4285” ra ui 29 
Gatolys ies 4.57” 4.86” FA us 32 
Gagegle 5.1428” 5.4285” 2” 7 36 
Galerie ts. 12” 12.285” 2” ri | 84 
Gagate 15.428” 15.714” ne 7 108 
Gar eaten. 16” 16.285” 2” 7 112 
Galop yess 19.428” 19.714” 2” 7 186 
Gager ..... 60” 60.285” 8” 7 420 
Game ...... 6.5” 6.866” 13” 6 39 
Garnet 6.83” CG 13” 6 41 
Gambol His 7.33” 137 6 42 
GARD eit sicisis 40” 40.33” 3 6 240 
Gadby ise aiaisiels 2.6” 3” 3” 5 13 
Gadnise)3\ cards Like 5.4” 3” 5 25 
Gaunviis cs 5.4” 5.8” rH 5 27 
Gainer ),..4.:% 5.4” 5.8” or 5 | 27 
Gainful .... qe. 7.4” 3” 5 | 35 
Gainless ...| 12.8” 13.2” 134” 5 64 
Gated ..... 13.4” 13.8” 13” 5 67 
Gaud )...... 26.8” 27.2” 23” 5 134 
Gavel ..... 28” 28.4” 3” 5 140 
GawE a \iec03 40” 40.4” 3” 5 200 
Gasper 48” 48.4” 33” 5 240 
Gainly’ ......: 4” 434” 3” 4 16 
Gaze .....4 9” 93” 2” 4 36 
Gender 14” 144” a lige 4 56 
Gem e's curr aon 163” 23” 4 64 
GAY iecal sates: 5 16” 163” | 4” 4 64 
Gainsay ...| 30” 303” ni 4 120 
Gainst sche.) WSoae 352” 33” 4 141 
GAG ea [88% 363” | 3” 4 144 
Galaxy 4” 4.66” 3” 3 12 
Galen ...... 4.66” 5.33” 3” 3 | 14 
GaHoe eer | 5” 5.66” nie 3 15 
Gallant 5.66” 6.33” 4” 3 17 
Galley G2, 6.66” Bie 3 18 
Galion cael 6” 6.66” 34” 3 18 
Gallert 6.33” i 33” 3 19 
Galore 6.66” 7.33” 33”" 3 20 
Gambet ic 7.66” 4” 3 | 21 
Galvin q” 7.66” 5” 3 21 
Gamin 7.33” 8” 3” 3 22 


We have the best facilities for making accurate, machine cut spur gears up to 12 feet diameter by 20-inch face. 
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MACHINE-CUT SPUR GEARS—CONTINUED 


Word Silcmssae | screwerer Face vate |) eats 
Gammon... 7.66” 8.33” 3” 3 | 23 
Gamy ..... SY 8.66” 33” 3 | 24 
Gan. .rahers 8.33” of br = 25 
Gander .... 8.33” gf Gs 3 25 
Gandl ...... 8.66” 9:33” Be 3 | 26 
Gannet .... 8.66” 9.33” 33” 3 26 
Gantlet .... 9” 9.66” 3” 2 27 
Gantois’.... 9.66” 10.838” 5” 3 29 
Ganza ..... 10” 10.66” =| 5” 3 30 
Gapel...... 10.66” Igoe = | 3” 3 39 
Gape .....- 12” 26 Gln 3” 3 36 
Garst fici.'s 12.66” Levees -5| bY 3 38 
Gat Drea cine 13” 13.66” = | 4” 3 39 
Garbel ....| 13” 13.66” be 3 39 
Garboil ....| 13.66” 14.33” oo 3 41 
Gimp. :..5:- 14.33” alae 5” 3 43 
Gentle .....| 16” 16.66” 4” 3 48 
Giant). d:).% 16.66” 17.33” Bu 3 50 
GANG share toes 18” 18.66” 3” 3 54 
Gerth suse 20” 20.66” 3” 3 60 
Gare? sr.5 24” 24.66” 23” 3 | 72 
Genus ..... 28” 28.66” 4” 8 84 
(en) (caer ae 30” 30.66” oe 3 90 
Garget ....| 30” 30.66” 5” 3 90 
Gargle .....| 32” 32.66” 5” 3 96 
Garish .....| 32.33” 33” 4” 3 97 
Garland ...| 33.33” 34” 3g” 38 100 
Ge oasis 34” 34.66” a a 102 
Germ. 2.575: 34” 34.66” 5” 3 102 
APALTE Ins seen fy aees Bist 35.66” 33” 3 105 
GU OR eisie.is:5.35s 36” 36.66” 33” 3 108 
Gib) Saicess Bir ea 37.66” 4” 3 | 111 
Garlic ..... 38” 38.66” ae 3 114 
Garner’.....|- 39” 39.66” 33” 3 117 
Gim ss. sa 39.33” 40” 33” 3 118 
Garnish ...| 40” 40.66” | Be 3 120 
Garous ....| 40” 40.66” 33” 3 120 
CAVES) Fe ener 40” 40.66” De 3 120 
Garran ....| 46” 46.66” Bre 3 138 
Garret ....| 46” 46.66” te 3 138 
GO 2: vate <2 6” 6.8” 3h” 23 15 
Garrot .... 6” 6.8” 5a 23 15 
GATE ciieresene 8.4” 9.2” | 64” haere 21 

"GHEE ) Ss. erei< 5 yey ie 10” 33” 23 23 
Gynne ..... TO” 10.8” 4” 23 25 
Gariim: .....5|- 10” 10.8” 63” 23 25 
GyTle oc.cis 10.4” 11.2” 33” 23 26 
Gash: .ic..¢< 10.4” ee” 4” 23 26 
Gin Aaa 11.6” 12.4” 6” 23 29 
Gaskin’ ..<3..[) "122 12.8” 53” 23 30 
Gleas ..... 14” 14.8” 5”, 23 35 
Glean ...... 14” 14.8” 8” 23 35 
Glady: 330.4 16” 16.8” | 5” 23 40 
Glance .....| 16” 16.8” 6” a | 40 
Girsé: ....... se 18.8” 34” 23 se 53 
Gastai ce. 26.8” 27.6” 53” 23 67 
Gastly .....| 30” 30.8” 3” 23 75 
Gastric ....| 30.4” 31.2” 5” 23 76 
(CHD eee | 34.4” 35.2” | 33” 23 86 
Glagol ..... 36” 36.8” 4” 2a 90 
CHP Siete: 36.4” St.” 33” 24 91 
Gatter: i. |) Se” 38.4” 4” 2% 94 
GUD SY as. 2/en0's 38” 38.8” 5B” 2% 95 
GION Cs arijcts 42.4” 43.2” 5a” 23 106 
Glebe ...... 43.2” 44” 53” 23 108 
GISTs access 48” 48.8” 5” 23 120 
Gauche ....| 49.2” 250” 63” 23 123 
Glaux ..... 54” 54.8” 8” 23 135 


We have the best facilities for making accurate, machine cut spur gears up to 12 feet diameter by 20-inch face. 
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MACHINE-CUT SPUR GEARS--CONTINUED 


Code | Pitch Outside Diametral No. of 
Word Diameter Diameter Face Pitch ‘Yeeth 
Gaul es 56” 56.8” 5a” 23 140 
Glee........ 58” 58.8” 6” 23 | 145 
Gault! 2. 0la. 53” 63” 43” 2 te: 
Glowtyieks:. 2 63” aa 43” 2 13 
Glory ...... 13” 83” 6” 2 15 
GIT oss ssi ie ge 5” 2 16 
GHG sees 83” 93” Or 2 Ly 
Gavial 83” 93” 6” 2 17 
Gavot ..... 9” 10” 5” 2 18 
Gawn ...... 104” 113” 10” 2 21 
Gliske Yj). 6;3 allied uted ng 2 22 
Gazel ...... nla ge 1" We 2 22 
GIOBD ies). Li? 12” 8” 2 22 
Gazer ..... 13” 14” 8” 2 26 
Gazon ..... 133” 143” 6” 2 27 
Gloom 143” 153” | 53” 2 29 
Glunch 15” 16” Ke 2 30 
“GED css ssrenelons 16” a iy t7 2 32 
Geck is .....3 ae 18” 6” 2 34 
Gefle ...... ph aed 18” 8” 2 34 
Geest sai. nt 203” 213” 8” 2 41 
GLU ities 22” 23” Dn, 2 44 
Geine ..... 22” 23” th 2 44 
Glode...... 23” 24” 8” 2 46 
GEG. e205 24” 25” 5” 2 48 
GHG eee 36” 37” 5” 2 72 
Glome 36” 37” 53” 2 Ue? 
Gelert ..... 38” 39” 4” 2 76 
GORE F atevsse tool 38” 89” | 5” 2 76 
Golly els 38” Bt le 6” 2 76 
GlOaity 0's s,s 40” 41” 43” 2 80 
Glose\s....0.. 41” 42” 6” 2 82 
Gelt: sscc 433” 444” 6” 2 87 
Gemel ..... 483” 493” | 6” 2 97 
Gemini 523” 533%” 8” 2 105 
Gemma 54” 55” | 6” 2 108 
Glum: .es.3: 54” 5b” | es 2 108 
Generic 54” 55” [et 2 108 
Genet ..... 56” bi” | 8” 2 112 
Glide ...... 58” 59” | 6” 2 116 
Gey eine ne 58” 59” he 2 116 
Genie ...... 58” 59” 10” 2 116 
Genre ..... 59” 60” | es 2 118 
Gent .sdiavisis 60” 61” | 6” 2 120 
Gentil ..... 63” 64” | 5” 2 | 126 
Gentoo .... 5.72” 6.86” 6” 13 10 
Gentry ....| 10.28” a es Ae | 63” 1% 18 
Geode ..... 16” L788" it 5” 14 24 
Gerant 29.33” 30.66” 8” 14 44 
Gest i ciscleia 48” 49.33” | 5” 13 72 
Gestic ...... 13.6” 15.2” 8” 13 Le 
Gestor 14.4” 16” 8” 13 18 
Getim ..... 15.2” 16.8” 12” 13 19 
Glyph ..... 17.6” 19.2” 4” 13 22 
Ghat) ae 17.6” 19.2” 8” 13 22 
Gnash 19.2” 20.8” 73” 14 24 
Gheber LO 20.8” LOM 13 24 
Gibbe ..... 20” 21.6” | 12” 14 25 
Gibbon 21.6” 23.2” oe 13 27 
Gran sujal 22.4” 24” 73” 13 28 
Giper ei. 65.6” 67.2” 8” 13 82 
Gly micencs 67.2” 68.8” 4” 14 84 
GNaDp).. jee 68” 69.6” Meas. 13 85 
Gibleti oes: 77.6” 79.2” 3” a. 97 
Glues, ccs is 80” 81.6” 8” 13 100 
Gad yi ia 80” 81.6” 10” 13 100 
GGL Ces 84.8” 86.4” 12” 13 106 
Gigget 86.4” 88” 12” al 108 


We have the best facilities for making accurate, machine cut spur gears up to 12 feet diameter by 20-inch face. 
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CAST SPUR GEARS 


Cod Pitch i F i i 
Word Diameter Face opener moet weg ees Face oper Mock 
| | | | 
Gnaw ....... 1.00” a” ts” 10 Grier’ case ote 4.38” 28” Bh 11 
Gnede ...... 1.09” dg ts” 12 Gra eos ees 4.78” 23” Ue 12 
Gnide ...... 2.19” 3” ts” 22 Grise:......: 8.36” BY 13” 21 
Gnof) «2... 4.77" as ts” 48 Gride'si...5 8.76” Su 14” 22 
” 7 3” METOIE. sysrga- aie 9.95” nies 13” 25 
sila Le a Nien Ee ae BS 2 Grist ....... 9.95” 44” 14” 25 
ih ee 2.51” 13” | ts” | 18 | Grilse ...... 11.93” 24” 13” 30 
GORG oo iiee 03% 12.25” 8” te” 88 Grim F2%:c0%'3 | 138.93” 23” ab 35 
GODs gins 3.03” | Le ieee oe Cee ees Braiavevern aye | 13.938” 3” or My 
7 7 ” TIVO occ = 15.13” 23” 14” 
oo FSS tas x a Groan ...... ecees 24” 13” 43 
Gumbo ..... a62r 8 ae Gimbal ..... 17.92” 24” 14” 45 
Gonel ...... 2.62” 33” 3” 11 GrOCER i. .,.siex 19:11” 23” 13” 48 
GOL Tes v5.8.6 3.10” 13” ee 13 Grison <.....:3 19.91” 3” 134” 50 
Gorge ...... 3.82” 2" e 16 GrIg oo. Seles 22.30” 23” as 56 
Gopher ..... 3.82” 23” de 16 Grins cea ws 35.92” 24” 13” 90 
(Cfo) ae 4.53” 3” re, 19 Gripe ....... 48.20” 23” 14” 121 
POM cesses om 8.83” 1g” em 37 ” ” ” 
Gome....... 9.78” 13” 4 41 a A go ae fee | on | tee 44 
OOM 6.62652 10.00” 2” ‘Ss AD es Weiss 8 re ewes A oe 
Gore ....... 10.95” 24” oe 46 Groin S224 5.73” 23” 13” 12 
Goole ....... 15.00” Ap au 63 Groom ...... 6.20” 33” 13” 13 
Goree ds 21.92” 23” Ms 92 Grope.<...-)..:: 8.12” 4” 13” Li 
Golf 25.80” 13” 3” 108 Grudge ..... 8.59” 44” 13” 18 
GOs Sires cate 9.07” 23” 13” 19 
i J ” Lia ” 
Gotch ...... Tae a Gross] soo | oa | ae | 
COGS Fiance 3.36 23 +3 13 Growl ses: 10.02” 5” 13” 21 
Gourd... 2.78” 13” a” 10 Grow” ....204% 10.50” 5” 13” 22 
NOU Fo vacuous 3.90” 13” 3” 14 Giiab 220d: angst 34” 13” 25 
Grape: 45)..:%) 3.90” 23” 33 14 GINS noe adee 11.93” 43” 13” 25 
Grads osc. 4.45” 13” a” 16 Grob cheeses. 18.38” 4” 13” 28 
Grane :%...... 4.45” 33” a” 16 Grozet ...... 15.28” 33” 1k” 32 
GOVO ios cea gia"! 13” a” 17 Grouse ..... 24.28” 33” ie 51 
GOW eect 5.02” 1g” 5” 18 GTOOE sceatree 32.00” aR” 1a 67 
GOUl eat ine 5.57” ce 20 Gromel ..... 32.00” 23” Tee 67 
Gowl ....... 6.13” 12” fe 22 Grove ...... 33.42” 33” 13” 70 
Grape cases 11.95” 132” ro 43 GTOubce.. or .5 40.10” 4” 13” 84 
— ait? « ieee +e x = Girdet. x. 32: 55.80” 43” 14% 117 
1 Se rr ‘ M4 i 7 ” 7 
Grayn .. 0. 29.00” 13” ” 104 Gromtoe ns 11.81 | 33 | 144 22 
Grand ...... 94.75" 1Z” Zz” 340 Gue ........ 5.57” 6” Le 10 
MOT V ore alts. cines 7.80” 4” 13” 14 
Macon... 3.22 8.92” 43” Ka 
Graph ...... 2.98” 276” 18” 10 ea eae 10.02” 44° iV 18 
Grange ....- 4.48” 23” 48” 15 Guelph ..... 15.04” 71” 13” 27 
Gree ....... 3.51” Be ab 11 GUBVE sc.c%.000 30.10” 43” 13” 54 
Grasses. s..23 4.15” 23” ig 13 Grumph 35.66” At 13” 64 
Gratieowsis 4.47” ae m kes 14 Gryde ens 48.50” 4” ab 4 87 
heady bei ee “0 ae a Goth eo.s se 48.50” 44” iN ee 87 
ravid ...... 15" oy x Guffer ...... 14.32” 5a” 15” 24 
Graze ...... 6.06” 38 1” 19 Guest ....... 32.85” 5” 1g 55 
Grebe .....5 | 7.02 i 2 1 22 Can So oes 35.80” 5a” 13” 60 
Greave ..... 15.93” ote Ly 50 . = so i 2 
Giglot fn as 18.11” 23” 1" 57 Gurld (5282007 7.64” 4 ig 2” 12 
Gilser oe ane 20.35” 23” 1" 64 UIE. Sovarcte reve 7.64” 44 2 12 
Grasp ...... 25.50” Q” 1" 80 Gund ai... cas | 8.91 43” 2” 14 
| | Gunnel ..... 9.55” 434” 2” 15 
GQObis ttc 9.55” 5”. ae 15 
Greek ...... 4.90” 23” 11s aged PR Ke Ga a as ates 10.18” 44” 2” 16 
Grelt isdn 5.96” 33” ye Ned 17 Guinean. inc 11.45” 43” a” 18 
Greet ....... 8.40” 23” u bi gs 24 GHIBEL sc citcerae 12.10” 63” ae 19 
Greeve ,.... 27.00” 23” a bes ies 7 GES cst eek 16.54” 44” pig 26 
| Gurmy ...... 16.54” 6” or 26 
Ss 41” ” ” 1 Gunter ..... 19.72” 43” 2” 31 
pot el ye DAE Aa a eee Guise ...... 21.63” 43” 2” 34 
PETES a cuctevayare 3.59” 23” 14” 10 GCM occe | 26.10” 44” re 41 
Grice: «ssi ates. 4.30” 3” Le” 12 Guydon Ee Peach ais 6” Q” 50 
Gillet ....... | 4.91” || 3g” a aaa aoe Eee GRIND | eve si5-a0 49.00” cS gn ae 77 


CAST SPUR GEARS—CONTINUED 


Code Pitch . | Cireular | No. of Code Pitch F Circular | No. of 
Word Diameter Face Pitch | Teeth Word Diameter he Pitch Teeth 
Gusbhvs)..5.\ove 58.55” 6” | 2” 92 Hance’! ...'55 5 48.95” 73” 225” 60 
GUE asi es 96.75” 43” 2” 152 
GUstO mileeela.s 109.40” 4” on 172 Hansel..... 11.91” VE 23” 14 
Gurticeriices<'s 121.00” 63” 2” 190 Hank’. io0 3. 51.10” q” 244” 60 
GUtla eG ctu 12.18” 44” 23” 18 
Ginn yi) eel 13.54” 8” 23” 20 IAD nt 3.3.2 te 16.63” 8” 23” 19 
Gyroma.....| 10.02” te 23” 14 eee eee pe es Hi a 
Gymnie!....:.| > 10.73” 63” 24” Tom ats. Ws ee scree dae : 
Gyles ii cise 10.73” 83” ak 5 
GYDE: ss acaies 11.46” 5” are i 7 7 
Gyrus ...... 12.89” 63” 23” 18 Hash ....... 15.28” se a 16 
IAD ICs ao 18.63” 5” 21” 26 FRAPS i aitied oie 18.15” 73 3” 19 
Gytern atu 24.35” 8” 2a” 34 EIAs sae) 20.05” 9 a al 21 
Gyall ss... 58.05” 5” 24” 81 Harrow 21.97" 73 a a3 
Hash el 60.95” g” 24” 85 Baten) 4.0%. 3.2 29.60” 9” 3” 31 
Gyre ay 65.20” 63” oa" 91 Haugh eeeeee 44.90 9 3” 47 
a as 7 Haunch 78.40” 73” 3 82 
Hachel ..... 144.20 | 64 245 186 Harsh ...... 111.70” VE 3” 117 
FRAC yeas 12.72” 4” 23” 16 
Pa ecient se 12.72” ie? 23” 16 
Ha bile ie) 0s: 12.72” 9” 23” 16 7 Fe mF, 
Haloonesen 15.91” 63” | 23” 20 PAG. Sess nae | 24.84 6 33 24 
Halkoesjeesss. 0s 21.48” THY DR 27 
Hama) i. 3%; 21.48” 8” 24”. | 27 Havent ssi | 15.60” 103” 33” 14 
IAG) {oc6'ieae 47.75” 14” 23” | 60 Havoc ss e-6s 24.54” 10” 33” 22 
Hadena 76.45” 63” 2a 96 HAW eesnincoes 44.60” 10” 33” 40 
1 E27 A rae MN nee 78.0” CFE: OP BE 98 
FIBdOS: ec. «(0:0 | 89.1” 5 ieee Me dhe oa al 
Hag aia ia eel en's | 100.3” 63” 23” | 126 Haze): | 17.82” 11” 4” 14 
Hake........ | 108.2” 73” 25” | «(136 Heals. 5: 21.65” 124” 4” 17 
Halm ....... | 109.0 3 2 | 137 Hawk ...... | 125.0” 103” 4” 98 
CAST SPUR GEARS— FINGER TOOTH 
Code Pitch |Outside Circular | No. of Code Pitch |Outside} pp Circular | No. of- 
Word /|Diameter| Diam. Face Pitch | Teeth Word /Diameter| Diam. Roe Pitch | Teeth 
' 
Heben ..| 14.32” | 16.5” 4” 3” | 15 Herald .| 22.30” | 27” 5” 33” 20 
Heark ..| 15.28” | 18” 4” a” brake Herman | 23.40” | 26” 5” 33” 21 
Heave ..| 16.23” | 19” 4” Bis | 17 Hermes | 25.62” | 2834” 5” 33” 23 
Heft ...| 18.14” | 203” 4” 3” 19 Herls 26.75” | 2932” 5” 33” 24 
Hector .| 19.10” | 213” or 3” 20 Herie 26.75” | 293” 5” 33” 25 
Helm ...| 20.02” | 223” 5” 3” 21 Herb 29.00” | 313” 5” 33” 26 
aon COR 21.98” 243” oe 3” 23 Heron 24,20" 27” 6” 4” 19 
elver .| 22.91 254 Be 3 24 Herpes .| 25.46” | 283” 6” 4” 20 
Heir ...| 23.86” | 26” 5” 3” 25 rps r Fs 31.82” 95" 6” 4” 25 
Helio ..| 24.81” | 27” Bee 3” 26 H Ee 33.10” 363” 6” 4” 26 
Hedge .| 27.70” | 30” 5” 3” 29 wae | boa | aur " 
: Hevea ..| 35.65) 39 6 4 28 
Henna ..| 21.75” | 24” 5” 34” 21 Herse ...| 39.46” | 424” 6” 4” 31 
Hepar ..| 22.80” | 33” 6” 33” 22 


CAST BEVEL GEARS AND MATES 


Cod Pitch Circul, No. of Cod i i i 
Word Diameter | ‘Face | Pitch | Teeth | Word Diameter | Face | “pat” | Teott 
| 4 s 
PAT 2 aarti 4.14” ike 48” 32 LODE sisncletalsicrs Batitee 3” 13" 22 
ERIC Foci nevors 4.92” 1™ $3” 38 Hoodoo 20.32” Big 13” 51 
PUING 6 ic cse aes 4.06” 134” a” 17 Honey ...... Orr ee 33” 14” 23 
Sb sh eee 8.12” 14” 3” 34 ELOMION. oy. 3 29.87” 8a” 14” 75 
PRINCH. viec.ciee 3.73” 143” i 15 Hornet 2... 5.74” 4” abe 12 
PUTIN een ars 8.21” 1i8” | aR” 33 Ota ee ei 33.00” 4” 13” 69 
RIT CUS ys 2 ace 3.91” LA 5” 14 Hulten ©. ..-6.c.. 6.70” 23” 14” 14 
IDDO. 5. 2500 8.10” 13” 5” 29 HRUICnS Segisiss 21.50” 23” 13” 45 
Bispid ... T.08" 23” 3g” 27 Hortiag este 6.70” 34” 14” 14 
Hirtido <...). 9.48” 24” 5” 34 BHorridh...:..... 30.10” | aaa eae ad 63 
15 at: } Noga eee 13.39” 2” | ed 48 PIONS: 555 8.138” ay [eo aliae 17 
LIVE. v2.0 5 cere 40.20” 2” | 3” 144 Horal ...... 22.95” 4” | 4” 48 
FISlets-ave-<s-3 5.10” 2”. a hd 16 Huggle ..... 7.95” 3” 18,” 16 
PAT oo ees 8.60” 2” ie” 27 Hudson 15.90” a 14,” 32 
Hobo. «..4..% 5.10” 23” aly 16 Hosea ...... 11.92” 4” 14,” 24 
Hobby «..-.. 15.29" 23” aL 48 ELORUS tists. 23.84” 4” 13,” 48 
LOCUS. wine arse 5.42” 2”. u Bg 17 POG sis. estore 12.25” 44” aay” 22 
Hockle: 05... 9.88” ae lhe phe 31 TOUT raiares 25.10” 44” 18” 45 
(TANS) oh... ascne 6.06” 23” Ale 19 Houdah 12.25” 44” 12”. 22 
Is: bl hoa Deuba en 18.15” 23” Ie 57 HiGstitseceenr 36.22” 43” 1%” 65 
HOd@ eins: «cs 6.06” 33” 5 Ee 19 TROURY iiss BACs ta Keg 44” 1g” 27 
EPO GY vie ne 18.15” 34” ale 57 PIOUNG.*;/he ns 32.22” 43” 1g” 54 
Hoyden RES!" 23” 13” 20 FIOVEL | o:20'5.0% 12.10” 43” 2” 19 
IGE se ces 14.00” 22” nye 39 HOVe:Aiiaowt 59.80” 43” 2” | 94 
HOKE? iiss. 12:19” oe 13” 34 Hanna 0.6%. 12.72” 6” oe 20 
NS (0) Cot: ee 15.06” BY 13” 42 Hanap...... 42.00” 6” DAs 66 
Homage .... 6.78” 33” 134” ii RANG: cocoa oie 13.38” BY pA eee 
OLY a cs cto 35.85” 33” 13” 90 Hansom 33.12” 5” ae 52 
TLOOE Foc. nan UP hag - 29” 13” 20 1s Coe ener ea 15.12” 63” 23” 19 
FIONOL=savenic 23.90” 23” 13” 60 LO Wir «ce oeyers 61.30” 63” 23” uri 
Bolm: tas oat teu 4” at 20 
(2)! ) 31.85” 4” 13” : 80 
CAST MITRE GEARS 
Pitch Cireul: No. of Cod Pitch Circul No. of 
wg Diameter | Face Pitch ‘ Teeth Word Diameter Face Pitch Teeth: 
| | 
Humus ..... (ontina ig 43” 24 Humet ..... 12.33” 3” Wwe | 381 
Holst .....-- CO Ee es ae 36 Hundi...... 17.20” 33” yt (SE 
Humble 5.10” 13” is 16 Hunger ....| 12.25” 3” 1g? 22 
AL ie oe oe _ - Hummer ...| 23.95” 44” 13” | 43 
Human 14.96” Pid ee 7 roe 7 
tinnie |. 15.99” 3” 1" 50 BRUM Ps riaess 84.40 8 23 | 48 
Humpbuz .. <../) 16.287 3” | as 51 | 
| | 
| 
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CAST WORM GEARS 


ia | oR | nce | Cem | Best | mana | 
| | 
Harun ...... 21.00” 23” ae | R.H. 
FIATass: ih) 21.00” 23” hd ao | Pe: 
Hussar ..... 53.50” 3” A) td | Rew 
FISH Hires [pent a” | or | 49 | RH. 
CAST WORMS 
| 
| 
Hark. 33” Ke ee aI 
1257 Re Kee 15775 poe ee) 
Harth ...... 6” oy. R. H. 
rattan 7.228” on R. H. 
CUT WORM GEARS 
Cod Pitch Outsid ; No. of 
ela | Rha, | stabi, | mee | ma | daa | mee | 
| 
Harm’. *..%s.. 14.93” 15.125” 13” 3" 188 R.H. 
LAT D « scsscesls 14.93” 15.125” 13” 47 188 L. H. 
Harpist 4.46” 4.91” ibe oe 28 L. H. | 
Harpy ...... Aa? 5.125” 13” 3” 30 R. H. 
Harrot ..... rt ed 5.125” 13” rig 30 ESE. | 
Hartal ...... 14.98” 15.187” 14” He 94 R.H. | 
Harten ..... 14.98” 15.187” 14” 3” 94 L. H. 
Hutton ..... | 17.98” 18.312” 13” Fide 113 L. H. 
Hastive ime 13.84” 2 a 3” 56 [aeReee || 
Hathe...... 25.12” 265670) |) susRearn |) alee 63 Roo... 
Hatted ..... 38.20” 40.25” 5” aot COMra ares | 
CAST INTERNAL SPUR GEARS 
Code Pitch Circular No. of 
Word Diameter Face Pitch Teeth 
| 
Hybrid ..... | 60.07” 43” 13” 127 
Hydra ...... | 119.4” | 227 50 
CAST ELLIPTICAL SPUR GEARS 
Maj Mi 
ea | ee | Mee | ome | Cee | saa | 
iameter Diameter 
| 
Hyphen 128” 94” | 23” Te 46 
Hyena ...... 29” Le 1a pa WY 92 
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DIMENSIONS FOR DENVER ENGINEERING WORKS CO. 
STANDARD KEYWAYS AND STANDARD FEATHERWAYS 


Depth of Keyway Depth of Keyway in | Depth of Feather- Depth of Featherway 


Size of Shaft Width of Keyway in Shaft ub, Deep Side way in Shaft in Hub 
1” 4” a ” ds ” ae ” ds ” 
1 te” 3” wr " cil ” ea n do” 
1 4” 4" or ” ds ” ee ” da” 
1 saree Ps ” oi ” db ” a4 " it 
il 3” Pr ” ea ” ds ” ae ” all 
1%,” ” ey sop ex ” a” 
143” 4 t ar" 32” at. ga” 
148 ” 4” SE r 2s ” 44" 44” 
2* ” 3” re Pn” 44" 44” 
2a," ” aq" 44” 45" 43” 
244” ui 4a" 44” at" 33” 
248” ” 4h" we” ti" 4” 
34,” ” 4h" ” ii" 3” 
3x” Z” 43" 3” ay" Ps” 
34h” Mier ag” fs” gee B” 
45" 1" ay" fs” ae” g” 
43” 147 ai" tr ee é 
54" 18” ay” 3” ay" 3” 


Our standard keys are approximately one-quarter the diameter of the shaft in width, and square at the 
large end. The taper is ; inch to the foot. 
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MANUFACTURERS 


MINING. MILLING AND SMELTING SMELTING FURNACES. 


MACHINERY. MECHANICAL ROASTERS AND DRYERS. 
ELECTRIC HOISTS. ORE CARS, BUCKETS AND CAGES. 
CONCENTRATING TABLES AND JIGS. MINE TIMBER FRAMING MACHINES. 
CRUSHERS AND CRUSHING ROLLS. AUTOMATIC SAMPLERS. 

BOILERS AND ENGINES. STEEL WATER JACKETS. 
SAMPLE GRINDERS. - TUBE MILLS. 


REVERBERATORY FURNACES STAMP MILLS. 


MAIN OFFICE and WORKS, 29th to 31st on BLAKE STREET. 
DENVER. COLORADO, Uh ae 


DISTRICT OFFICE, - - SALT LAKE CITY, UTAH. 
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